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Method and apparatus for the interactive control of a machine 

Description 

5 Reference to related applications 

The present application claims the priority of German patent application 103 34 153.6, 
filed on 26.07.2003, the disclosure contents of which are hereby expressly also made 
the object of the present application. 

10 

Field of the invention 

The invention relates to a method and an apparatus for the interactive control of a ma- 
chine, more especially a plastics material injection molding machine in accordance with 
15 the preamble of claims 1 and 18. 

State of the art 

Such a method is known in EP 0 573 912 B1. In this case, basic knowledge or a data 
20 set covering the basic rules of the operation of an injection molding machine is recorded 
in a data processing unit. The machine additionally detects the existing machine con- 
figuration and machine environment such as, for example, peripheral devices, and of- 
. fers the machine user a sequence editor to generate a machine sequence. On account 
of the information present in the data processing unit covering sequences and machine, 
25 at input there is always only a selected choice of input possibilities made available to 
the operator visually on a screen surface for additional parts of the sequence, on the 
part of machine and injection molding tool, that can be added in a compatible manner to 
the already existing parts. This means that the input of operating sequences is simpli- 
fied and facilitated. 

30 

Nevertheless, as previously, the operator has to input the creation of the interactive op- 
erating sequence using conventional keyboards which means that, in spite of the se- 
lected choice of input possibilities, the operator has to be trained to know which input 
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fields of the keyboard have to be actuated for an input. This necessitates correspond- 
ing expenditure on training and can result in time lost in the injection molding operation. 

DE 102 46 925 A1 proposes the independent selection of safety conditions for an injec- 
5 tion molding machine, such that a choice of actuating elements can be provided based 
on the safety conditions chosen. A link is certainly made between the basic information 
of the injection molding process and the safety conditions, but there is no limitation or 
defining of the input fields for operation. 

10 The evaluation of injection parts manufactured on an injection molding machine by set- 
ting tolerance bands and the use of a joystick for program selection is known in DE 35 
45 360 A1 , more especially column 7, lines 37 - 42. 

Summary of the invention 

15 

Proceeding from this state of the art, the object of the present invention is to improve a 
method and an apparatus for the interactive control of an injection molding machine to 
the effect that the creation of a sequence is further simplified. 

20 This object is achieved by means of a method and an apparatus with the features of 
claims 1 and 18. 

The operator interface is further improved in that the controlling means presents the 
operator with a choice of actuating fields, also selected, which makes it easy for him to 

25 select the input possibilities for the additional parts of the operating sequence from this 
selected choice. He is presented on the surface with dynamic input fields, which alter 
each time the user makes an input, such that, as the creation of the operating sequence 
progresses, the input possibilities for the operator become clearer and clearer. These 
actuating fields can then be actuated by means of manipulation, such as, for example, 

30 using a mouse, a joystick, a trackball, a touch-screen or the like. This makes the input 
clearer to the operator. 

In addition, it is preferable for the surface to be divided in such a manner that simplified 
navigation is possible. Using a few lines or columns, which are definable on the screen 
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surface as the navigation surface, a navigation process is possible which not only sim- 
plifies the input for the user but also makes the parameter regions become clearer. The 
user always knows where he is in the sequence. In this case, the representation can be 
specifically altered for the user. The advanced user, for example, can use navigation 
5 references as symbols in one, for example the top line, whilst sequence editor and bot- 
tom navigation levels are represented in the remaining lines. 

It is also possible to provide an operator region with favorite fields, which enable a direct 
jump into a certain parameter image. This means that by bypassing the navigation 
steps actually required to do so, it is possible to jump in each case to the parameter im- 
age edited last in the associated parameter group. Consequently, it is possible, for ex- 
ample, for the user to jump directly backwards and forwards between image regions 
which do not belong together in a strictly hierarchical manner but which often have to be 
edited and/or observed alternately in the operating sequence. 

Further advantages can be found in the subclaims. 

Brief description of the Figures 

20 The invention will be described in more detail below by way of the attached Figures. In 
which: 

Figure 1 is a schematic representation of the interactive machine control, 

Figure 2 is a representation of the surface of the input unit with navigation lines and 
25 parameter region such as tables, 

Figure 3, 3a is a representation as in Figure 2 with a changeover between the diagram 
region and the monitoring region, 

Figure 4 is a representation of the three navigation levels with a table in the pa- 
rameter region. 

30 Figure 5 is a representation as in Figure 4 with the visible sequence editor. 



10 
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Detailed description of preferred exemplified embodiments 

The invention will now be described in more detail as an example with reference to the 
attached drawings. However, the exemplified embodiments are only examples that are 
5 not to restrict the inventive concept to one specific disposition. 

Figure 1 is a schematic representation of the linking between input unit 10, machine 
control MS and a machine 40, which in the exemplified embodiment is an injection 
molding machine, preferably a plastics material injection molding machine for process- 

10 ing plastics materials and other plasticizable substances. It is completely possible, 
however, for it to be used on other machines. The machine control includes a data 
processing unit, in which, on one hand, a data set covering the basic rules of the operat- 
ing sequence of the machine is already recorded. On the other hand, the data process- 
ing unit is connected to both the input unit 10 and the injection molding machine in order 

15 to allow input, for example, with regard to the operating parameters and to be in tune 
with the machine configuration and/or machine environment. 

The input unit 10 makes it possible for the operator to input the operating parameters 
necessary for the machine operating sequence using input fields 14 in a form that 

20 prompts the user. The input operating parameters are stored in the data processing 
unit. From this information and also from the information about the machine configura- 
tion and machine environment, one or more operating sequences are then carried out in 
accordance with the stored operating parameters. These operating sequences can also 
include the start and finish processes of a machine actuating means. These can be 

25 continuous and intermittent processes such as, for example, the injection cycle of an 
injection molding machine or, for example, operations to mount the peripherals. 

On the basis of the data set which covers the basic rules of the operating sequence of 
the machine, such as, for example, covering the injection molding process and the in- 
30 jection molding itself, the operator is offered as a result a selected choice of input possi- 
bilities, possible on the basis of the machine configuration and the machine environ- 
ment. Therefore, as soon as the operator inputs one part of an operating sequence, 
from that point on only the additional parts of the sequence that can be added in a com- 
patible manner to the existing parts of this operating sequence are presented to him. 
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This method is known from generic-forming EP 0 573 912 B1, the disclosure contents of 
which, in this respect, are also made the object of the present invention. 

The input unit 10 includes a surface 16, on which a selected choice of actuating fields 
5 such as input fields 14, which alter as the user makes an input, are made available to 
the user. This selected choice is already tuned or respectively optimized to the named 
possible input possibilities of the operator to input additional parts of the operating se- 
quence. Consequently it is possible to design a dynamic keyboard or dynamic input 
fields which alter continuously in dependence on the inputs of the user. At the same 
10 time, however, the number of selection possibilities are reduced compared to a pre- 
allocated keyboard, which means that the operator prompt is simplified. 

A manual input can, for example, be effected by means of the surface 16 itself if the 
said surface is in the form of a touch-sensitive operator interface, on which the actuating 
is fields are imaged. Actuation is also possible by means of a manipulator such as a 

mouse, a joystick, a trackball or another operator element, via which the actuating fields 
imaged on the surface are addressable. 

Figure 2 shows the surface 16 of the display unit 18 including several lines for a hierar- 
20 chical navigation surface 20. Several navigation levels, which are associated with one 
another, can be provided in the three lines (three in the exemplified embodiment). The 
top two lines are preferably selection levels, whilst the third line provides an access to 
the parameter level, for example for the adjustment or input of individual machine pa- 
rameters. As a rule three lines of control buttons or respectively input fields 14 are pro- 
25 vided in this navigation surface, which is preferably static on the screen surface. A pa- 
rameter region 22 is additionally provided below this navigation surface 20 and this pa- 
rameter region 22 is for digital and/or graphic representation of the operating parame- 
ters. Where required, a sequence editor 24 representing the operating sequence in a 
schematic manner is imaged in addition to the navigation surface 20 and to the parame- 
30 ter region 22 for example in the navigation surface as is shown in Figure 5. The shift 
keys 42 can be used to switch backwards and forwards between the mode of the navi- 
gation lines as in Figures 2 to 4, where the sequence editor is highlighted "behind" the 
navigation lines, and the representation in Figure 5. 
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The operator can see clearly, more especially from Figures 4 and 5 on account of the 
highlighted shift keys 42, in which mode he is. In principle, Figures 4 and 5 conse- 
quently show the same image, which for example can relate to the inputs for the closing 
of the mould. This can be completed in both cases by the operator by means of the 

5 different navigation variants. In Figure 4, by way of the highlighted input fields in the top 
line, the operator recognizes that it is a production cycle and can read off on the second 
and third lines that it is the mould and the mould closing. He can input the associated 
values and gradients in the tables in the lower region. In Figure 5 he receives additional 
information or information provided in a better manner from the sequence editor 24, 

io otherwise the information available is identical. 

The operator, in Figure 2, is consequently in a position to view three hierarchy levels 
delineated up to a concrete parameter image, wherein on account of the graphically 
highlighted fields, which are depicted in black and white in the Figures, he always 

15 knows exactly at which point he is. Therefore, he can clearly recognize the "path" 
through the three levels (three in the exemplified embodiment) up to the parameter im- 
age. Consequently, the operator can see how he has arrived at the respective parame- 
ter image. Branching into other regions of the control is possible in each of the three 
levels. Figure 2 shows, for example, the choice of the cooling system. In the top navi- 

20 gation line the symbol for the injection molding process is highlighted, in the second line 
the symbol for the temperature input and in the third line the symbol for the cooling. In 
the tables further down, on the one side can be the defaults, which, for example, relate 
to the switching on of the cooling water main valve, the allocation of the cooling system 
valves or also time inputs such as the cutout delay of the cooling system or other spe- 

25 cific parameters. 

The image contents are represented in tabular and/or graphic form, as is shown in Fig- 
ures 2 to 5. The tapping of a sequence symbol 26 causes branching, in this case, in the 
bottom navigation level into the group of the parameter images associated with the cho- 
30 sen axis. Preferably on the basis of tables, a non-editable graphic representation is 
created for the input parameters, said non-editable graphic representation already con- 
taining the converted required values, that is, for example, a graphic representation in 
which internal time delays, gradients etc of the machine have already been calculated. 
However it is also possible to provide an editable input graphic representation 36 on the 
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surface 16 and the operator can carry out and understand changes by means of touch 
or manipulation using this editable input graphic representation. Figure 3 shows, for 
example, the input of monitoring parameters as the highlighted input field in the top line. 
In the second line the associated subgroups are selected, in this case, for example 
5 three parameter images can be preset as a result. This parameter image can be pro- 
vided with the corresponding tolerances as in Figure 3a. 

In addition, in Figures 2 to 5, an operator region can be provided and fields in the form 
of favorite fields 32 can be preset or respectively are presettable by the manufacturer or 

10 user on this operator region. They enable in each case a direct jump into a defined pa- 
rameter image of the control surface by bypassing the navigation steps of the previously 
defined hierarchical or sequence-connected navigation variants actually required to do 
so. However, the control does not always show the same parameter image when a 
specific favorite field 32 is activated but displays the last parameter image edited in the 

15 associated parameter group. Several of these favorite fields 32, consequently, when 
they interact, make it possible to jump directly backwards and forwards between image 
regions that are not associated together in a strictly hierarchical manner but which often 
have to be edited or observed alternately in the operating sequence. These favorite 
fields are represented on the right-hand edge in Figures 2 to 5 and enable direct access 

20 to a region or respectively a parameter image from the areas of production, actual value 
recording, monitoring etc. In particular Figures 3 and 3a show this type of switching to 
and fro between the diagram of a sequence in Figure 3 and the associated monitoring 
region, which is however usually not directly linked, for the input and/or representation 
of the tolerance band regions in Figure 3a. 

25 

The input diagram 36 can be configured in such a manner that it can be modified either 
using the preceding tables 34 or using the diagram itself either directly, for example us- 
ing a touch screen or indirectly by means of a manipulator. The tables are represented 
preferably in machine view, that-is-to-say the input in the tables is effected in each case 
30 always in the direction of displacement for the different directions of displacement of the 
axes, that-is-to-say not always in the time sequence, that is from left to right. In the 
case of an injection molding machine, this could be, for example, the closing movement 
and then opening movement of an injection molding tool. 
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With this navigation variant, it is only possible to navigate the sides of the parameter 
image that relate to one axis of the injection molding machine, which are therefore se- 
quence-connected. Other sides of the parameter that are not directly related to the axis 
cannot be obtained in this manner. The term "axis" in this case refers to a certain drive 
5 train of the machine, such as, for example, in the case of an injection molding machine, 
the nozzle displacement unit, the injection unit or the mould closing unit. 

Alternatively, as shown in Figure 5, there is the possibility of using the line-wise repre- 
sentation in the navigation process in such a manner that in one, for example in the top 
10 line, just one symbol is used for the higher navigation levels. The other lines can be 
used for the navigation process covering the machine sequence. 

In the event of an alarm, the symbols of the operating sequence relating to the alarm 
are correspondingly identified. A tapping of the alarm symbols identified in this way re- 
15 suits in the representation by means of a direct jump into the parameter region con- 
cerned. This means that a rapid user prompt is possible in the event of an alarm. 

Alternatively the line-wise representations can also be undertaken in a column-wise 
manner and the column-wise representations can be undertaken in a line-wise manner. 
20 The goal is as user-friendly an operator prompt as possible together with simplification 
of operation and all the time optimizing the adjustment times for a machine. The pre- 
ferred area of application is a plastics material injection molding machine. Finally, the 
entire method can also be stored on a data carrier. 

25 It is obvious that this description can be subject to the most varied modifications, 
changes and adaptation, which range in the region of equivalents to the attached 
claims. 
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List of references 

10 Input unit 

12 Data processing unit 

14 Input field 

16 Touch-sensitive surface 

18 Display unit 

20 Navigation surface 

22 Parameter region 

24 Sequence editor 

26 Sequence symbol 

32 Favorite field 

34 Table 

35 Non-editable graphic representation 

36 Input diagram 
38 Manipulator 
40 Machine 

42 Shift keys 

MS Machine control 



